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(54) ANTENNA DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antenna 
device which can secure an approximately fixed beam 
pattern regardless of the beam scanning direction. 
SOLUTION: A reflector 3 which reflects the radar 
beams, etc., radiated from a primary radiator 5 is 
rotatively placed between the radiator 5 and a secondary 
radiator 2. The reflector 3 is made of a member whose 
shape is variable and accordingly the shape of the 
reflector 3 is changed according to the rotating position 
(beam scanning angle) of the reflector 3. It is also 
effective to form a movable side part of the reflector 3 
and to change the angle of this side part. Furthermore, 
the curvature of the reflector 3 is variable by changing 
the distances between the right and left ends and also 
between the upper and lower ends of the reflector 3 
respectively. 
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(57) [Abstract] 

[Technical problem] the antenna equipment which can be considered as the 
beam pattern of about 1 law is offered irrespective of the scanning 
direction of a beam. 

[Means for Solution] The reflecting plate 3 which reflects the radar 
beam emitted from the primary radiator 5 between the primary radiator 5 
and the secondary radiator 2 is formed enabling free rotation. A 
reflecting plate 3 consists of members from which a configuration can 
change. The configuration of a reflecting plate 3 is changed according 
to the rotation location (scan include angle of a beam) of a reflecting 
plate 3. The flank of a reflecting plate 3 is formed free movable, and 
you may make it change the include angle of a flank. You may make it 
change the curvature of a reflecting plate 3 by changing the distance of 
the right-and-left edge of a reflecting plate 3, and the distance of a 
vertical edge. 
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[Claim(s)] 

[Claim 1] It is antenna equipment which is antenna equipment which 
reflects the beam emitted from the primary radiator in the movable 
possible reflective section, and makes a beam scan, and is characterized 
by antenna equipment possessing a deformation means to change the 
configuration of the reflective section according to the movable 
location of the reflective section. 

[Claim 2] It is antenna equipment characterized by to be antenna 
equipment equipped with the primary radiator which transmits or receives 
a beam, the reflecting plate made to reflect the beam emitted from this 
primary radiator, the rotation device which carries out the rotation 
drive of this reflecting plate, and the secondary radiator as which the 



CLAIMS 



beam reflected by the reflecting plate is completed, and for a 
reflecting plate to consist of the member in which the formation of a 
form status change is possible. 

[Claim 3] It is antenna equipment which it is antenna equipment equipped 
with the primary radiator which transmits or receives a beam, the 
reflecting plate made to reflect the beam emitted from this primary 
radiator, and the rotation device which carries out the rotation drive 
of this reflecting plate, and a reflecting plate consists of the member 
in which the formation of a form status change is possible, and is 
characterized by for antenna equipment to possess a deformation means 
change the configuration of a reflecting plate synchronizing with 
rotation of a reflecting plate. 

[Claim 4] The primary radiator which transmits or receives a beam The 
reflecting plate made to reflect the beam emitted from this primary 
radiator The secondary radiator as which the rotation device which 
carries out the rotation drive of this reflecting plate, and the beam 
reflected by the reflecting plate are completed It is antenna equipment 
equipped with the above, and a reflecting plate consists of the member 
in which the formation of a form status change is possible, antenna 
equipment possesses a deformation means to change the configuration of a 
reflecting plate synchronizing with rotation of a reflecting plate, and 
it is characterized by a secondary radiator consisting of a lens or a 
parabolic antenna. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mechanical- 



scanning-type antenna equipment which performs a beam scan mechanically. 
[0002] 

[Description of the Prior Art] What rotates a primary radiator or 
subsequent ones using a thing, a rotary joint, etc. which a mechanical- 
scanning-type radar installation (antenna equipment) makes rotate the 
radar installation itself is known. Moreover, what combined the parallel 
radiator with mechanical-scanning-type antenna equipment is indicated by 
USP5579021. 
[0003] 

[Problem (s) to be Solved by the Invention] However, the antenna 
equipment of the structure of rotating a primary radiator or subsequent 
ones needs to carry out the rotation drive of the things which have 
weight comparatively, such as a reflector antenna, a parabolic antenna, 
and a lens antenna. For this reason, while the motor for a drive becomes 
large-sized, it becomes difficult to secure dependability over a long 
period of time. 

[0004] Then, by arranging a reflecting plate 13 in the location made to 
offset from the focus of the lens antenna 2 which is a secondary 
radiator, and making it rotate or rock this reflecting plate 13, this 
invention person devised the antenna equipment 11 of drawing 8 it was 
made to make a high frequency beam (radar beam) scan, and performed 
various trials. In addition, it sets to drawing 8 and a sign 4 is the 
rotation device equipped with the motor for the transmitter-receiver of 
the RF signal of a millimeter wave band and a sign 5 to rock a primary 
radiator, and for a sign 6 make a reflecting plate 13 rotate or rock etc. 
The reflector of a reflecting plate 13 is always a flat surface. 
[0005] Generally the lens antenna is designed considering using it, 
putting the source of beam dispatch on the focus of a lens antenna as a 
premise. For this reason, with the antenna equipment 11 of drawing 8 , 
it became clear that a beam pattern changed with beam scan include 
angles. 

[0006] Drawing 7 is the explanatory view showing the relation between a 
scan include angle and the sharpness (degree of whether it is sharp or 
to be broadcloth) of a beam pattern in the antenna equipment 11 of 
drawing 8 . When a reflector makes the plane reflecting plate 13 rock as 
shown in drawing 7 , the sharpness of a beam pattern is changing with 
scan include angles. In a radar installation, since the maximum 
detection distance will become short or lateral resolution will fall if 
the sharpness of a beam pattern changes, it is not desirable. Although 
making the lens configuration of a lens antenna 2 into a complicated 
configuration from which a beam pattern fixed irrespective of a beam 



scan include angle is obtained is also considered, the lens antenna of a 

complicated lens configuration is not mass-production-like. 

[0007] It was made in order that this invention might solve such a 

technical problem, and the purpose is in offering the antenna equipment 

which makes it possible to consider as an almost fixed beam pattern 

irrespective of a scan include angle. 

[0008] 

[Means for Solving the Problem] The antenna equipment concerning this 
invention is antenna equipment which reflects the beam emitted from the 
primary radiator in the movable possible reflective section, and makes a 
beam scan, and antenna equipment is characterized by providing a 
deformation means to change the configuration of the reflective section 
according to the movable location of the reflective section. 
[0009] The antenna equipment concerning this invention is antenna 
equipment equipped with the primary radiator which transmits or receives 
a beam, the reflecting plate made to reflect the beam emitted from this 
primary radiator, the rotation device which carries out the rotation 
drive of this reflecting plate, and the secondary radiator as which the 
beam reflected by the reflecting plate is completed, and it is 
characterized by for a reflecting plate to consist of the member in 
which the formation of a form status change is possible. 
[0010] The antenna equipment concerning this invention is antenna 
equipment equipped with the primary radiator which transmits or receives 
a beam, the reflecting plate which make reflect the beam emitted from 
this primary radiator, and the rotation device which carry out the 
rotation drive of this reflecting plate, a reflecting plate consists of 
the member in which the formation of a form status change is possible, 
and antenna equipment is characterized by to provide a deformation means 
change the configuration of a reflecting plate synchronizing with 
rotation of a reflecting plate. 

[0011] The primary radiator with which the antenna equipment concerning 
this invention transmits or receives a beam, The reflecting plate made 
to reflect the beam emitted from this primary radiator, and the rotation 
device which carries out the rotation drive of this reflecting plate, It 
is antenna equipment equipped with the secondary radiator as which the 
beam reflected by the reflecting plate is completed. A reflecting plate 
consists of the member in which the formation of a form status change is 
possible, antenna equipment possesses a deformation means to change the 
configuration of a reflecting plate synchronizing with rotation of a 
reflecting plate, and it is characterized by a secondary radiator 
consisting of a lens or a parabolic antenna. 



[0012] With the antenna equipment concerning this invention, the beam 
pattern of the beam reflected with the reflecting plate (reflective 
section) can be controlled by changing the configuration of a reflecting 
plate (reflective section) of reflecting the beam emitted from the 
primary radiator, according to the rotation location (scanning 
direction), and it becomes possible to consider as an almost fixed beam 
pattern irrespective of a scanning direction. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of 
this invention is explained based on an accompanying drawing. Drawing 1 
is the perspective view showing the structure of the antenna equipment 
concerning this invention. 

[0014] This antenna equipment 1 is equipped with the lens antenna 2 as a 
secondary radiator, the reflecting plate 3 which is the reflective 
section, a transmitter-receiver 4, a primary radiator 5, the rotation 
device 6, and the deformation means 7 that is not illustrated. The 
reflecting plate 3 is arranged in the location made to offset from the 
focus of a lens antenna 2. The rotation device 6 is constituted using a 
motor, a moderation device, etc. A primary radiator 5 emits a beam based 
on the sending signal supplied from a transmitter-receiver 4. A primary 
radiator 5 receives the signal reflected by the target, and supplies it 
to a transmitter-receiver 4. In addition, a parabolic antenna and a 
radiation plate may be used as a secondary radiator. 
[0015] Drawing 2 - drawing 4 are the explanatory views showing the 
example of form status change-ized of a reflecting plate. The reflecting 
plate 3 is made into the structure where the configuration of a 
reflector can change. Drawing 2 connects closing motion Itabe (movable 
Itabe) 3b and 3c with the both sides possible [ closing motion ] to 
central Itabe 3a of a reflecting plate 3. Drawing 3 changes the distance 
of the both ends of a reflecting plate 3, and enables it to change the 
curvature of a reflecting plate 3. Drawing 4 changes the distance of the 
longitudinal direction of a reflecting plate 3, and the vertical 
direction, and enables it to change the curvature of a reflecting plate 
3. It is good also as adjusting the pinching force with a deformation 
means (un-illustrating) to pinch a reflecting plate 3, to the reflecting 
plate of drawing 3 or drawing 4 . 

[0016] Drawing 5 is the explanatory view showing the example of 1 
structure of the deformation means against the reflecting plate of 
drawing 1 . The arm member 71 fixed to rotation shaft 6a of the rotation 
device 6 which showed the deformation means 7 to drawing 1 , The 
stepping motors 72R and 72L fixed to the right-and-left both ends of the 



arm member 71, respectively, It comes to have the cams 73R and 73L 
driven with these stepping motors 72R and 72L, and the return springs 
74R and 74L which pull each closing motion Itabe 3b and 3c to the cam 
73R and 73L side. 

[0017] Each closing motion Itabe (movable Itabe) 3b and 3c is connected 
possible [ closing motion ] through the hinge which is not illustrated 
to central plate section 3a. In addition, the arm member 71 may be fixed 
to central plate section 3a of a reflecting plate 3. The deformation 
control means which is not illustrated drives each stepping motors 72R 
and 72L so that it may become the amount of closing motion of closing 
motion Itabe who set up beforehand corresponding to the rotation 
location (or scan include angle of a beam) of a reflecting plate 3. 
Thereby, the closing motion drive of each closing motion Itabe 3b and 3c 
is carried out by each cams 73R and 73L, and the configuration of a 
reflecting plate 3 changes with them. 

[0018] It is possible to supply electric power with a flexible cable in 
the drive power of each stepping motors 72R and 73L with the structure 
of covering the predetermined include-angle range and making it rocking 
a reflecting plate 3. When rotating a reflecting plate 3 360 degrees, 
the slip ring etc. is prepared in rotation shaft 6a of the rotation 
device 6, and drive power is supplied to each stepping motors 72R and 
73L. Moreover, a cell and a radio set are formed in a reflecting plate 3 
side, a stepping motor drive command signal is supplied by radio, and 
you may make it control operation of stepping motors 72R and 73L. The 
reflector of central plate section 3a of a reflecting plate 3 and the 
shaft orientations of rotation shaft 6a are good also as a configuration 
which is not arranged in parallel. 

[0019] In addition, in addition to the power of a motor, the power for 
making a reflecting plate 3 transform may enclose a liquid with a 
reflecting plate, may change the configuration of a reflecting plate 3 
to it in three dimension using the pressure of a fluid, and may change 
the configuration of a reflecting plate 3 to it with gravity using the 
weight of a fluid. Moreover, a reflecting plate 3 may be made to rotate 
around the medial axis, the configuration of a reflecting plate 3 may be 
changed with the centrifugal force of itself, and change of a 
configuration may be controlled by rotating velocity. Furthermore, the 
configuration of a reflecting plate 3 may be changed using a shape 
memory alloy. 

[0020] Drawing 6 is the explanatory view showing the relation between 
the scan include angle in the antenna equipment concerning this 
invention, and the sharpness (degree of whether it is sharp or to be 



broadcloth) of a beam pattern. By changing the configuration of a 
reflecting plate 3 corresponding to a scan include angle, as shown in 
drawing 6 , it becomes possible to keep Sharp (sharpness) of a beam 
pattern almost constant. On the other hand, when the configuration of a 
reflector is the reflecting plate 13 which is a flat surface, as shown 
in drawing 7 , a beam pattern changes with scan include angles, and 
Sharp (sharpness) of a beam pattern changes in connection with this. In 
addition, in drawing 6 and drawing 7 , the scan include angle of an axis 
of abscissa makes 0 times the scan include angle of the core of a beam 
scanning zone. 

[0021] Zero scan include angle is made into the travelling direction of 
a car, and you may make it change the configuration of a reflecting 
plate 3, while setting a scanning zone as extent which can look for a 
road-side object (target of a side strip) when applying the antenna 
equipment 1 concerning this invention to the radar installation for 
mount so that a beam pattern may become broadcloth in the scan include 
angle which looks for a road-side object. At the scan include angle 
which looks for a road-side object, since the retrieval range can be 
extended by making a beam pattern into broadcloth while being able to 
make a short distance into the retrieval range, a short distance can be 
detected by the wide angle. Even if the rocking range of a reflecting 
plate 3 is fixed, making a beam pattern into broadcloth can search for 
the range still larger than the rocking range of a reflecting plate 3 by 
part for the both ends of the rocking range. 
[0022] 

[Effect of the Invention] As explained above, according to the antenna 
equipment of this invention, it becomes possible to consider as an 
almost fixed beam pattern irrespective of a scan include angle (scanning 
direction). Moreover, it becomes possible to make a beam pattern into 
Sharp or to make it into broadcloth to a specific scan include angle. 
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[Brief Description of the Drawings] 

[Drawing 1] The simple perspective view showing the structure of the 
antenna equipment of this invention 

[Drawing 2] The simple explanatory view showing the example of form 

status change-ized of the reflecting plate of drawing 1 

[Drawing 3] The simple explanatory view showing other examples of form 

status change-ized of the reflecting plate of drawing 1 

[Drawing 4] The simple explanatory view showing the example of form 

status change-ized of further others of the reflecting plate of drawing 

1 

[Drawing 5] The simple explanatory view showing the example of 1 
structure of a deformation means 

[Drawing 6] The simple explanatory view showing the relation between the 
scan include angle in the antenna equipment of this invention, and the 
sharpness (degree of whether it is sharp or to be broadcloth) of a beam 
pattern 

[Drawing 7] The simple explanatory view showing the relation between the 
scan include angle in the antenna equipment contrasted with this 
invention, and the sharpness (degree of whether it is sharp or to be 
broadcloth) of a beam pattern 

[Drawing 8] The simple perspective view showing the structure of the 
antenna equipment contrasted with this invention 
[Description of Notations] 

1 11 [ — A transmitter-receiver, 5 / — A primary radiator, 6 / — A 
rotation device, 7 / — Deformation means. ] — Antenna equipment, 2 — 

3 The lens antenna as a secondary radiator, 13 — The reflecting plate, 

4 which are the reflective section 
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[Drawing 8] 
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